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Absivanck-This paper soorsaviacs aad voports 4
vadiaglion hardened Spaecerafl ntegestcd Cirepit
Techeolopy to be fowe ot beavd the Ozaged
spacecraf in 1%y A D The Moltichip Module
has Peen desipaed (o bave an apesaiing Yo of
fifkern  (15) ywwes wille appeopaiaie devating
guidelines for hiph relishitity,

L. Iatrodac (o

The Cussini Spaeectall’s Lelomgtry Contrpl Unit
Wavepguide Transfey Switch(WI'E) Jaiyer Multickip
Maodole (MOM) s pal of Cassini Spacceralt's Bay
5 (e Beotronics which includes the spaceccalt’s
radio, ‘The function of the WTS Inives MCM is to
movide & 250 willisecond  long, jrdge 1o the
spaceerali’s Waveguide Transfer Switch which snis
us @ "door” control beiween the Low Gain and Thigh
Giadu Auteong Waveguides The schorstic diagiam
of the MOM ds depicted in Figare ) ose the poxl

Vardtes Boyadahyan@)ploasa oy

piage. Hoenswes sehiable eloave of one MIizrmyave
path while the other seods or reeeives signal rom o
1o the spaceomall,

20 WS Padver MaMickip Module

Fhe WIR Dy Moltichin Madule jo a2 cacdom
tadiation Hardencd Elechonies Swilching circuit,
Iw case of 2 smgle ponst failore WIS driver
elpgironics will ail as a single unit. 'The siranl will
e oreplaced by its rodundant unit oibomd (e
Cacsini spacecialil upon ground ¢onenaud fron the
catih. The Glock Diagraw of the Wavepuide
Transfes Switeh Diriver MCM s dopicted v Fig, 2
o (e At pofe

Ihone



Vigwie 2 Floch Diagiaw of WIS Driver MUM

The WIS duver MOM §s connposad of pulse
Eenciator eivcaits and o correnl sink cirewmt to W
comecled o the WIS Cols T'he Inleprated
Circoit MUM provides two switches on hothe (he
igh and Low oidges of the load (ping BIR and
¥4 mleo pins 1802 and BI3). This pamantess that
during any single poiut faiinre the high side of the
poower bus will not be shorted 1o
poound

spaceirelt

The puls: wadth timing circirl commpoments have
been chosen 1o be placed amside the MOM. Jhis
Alows  modifications o (he podse widihs s
NeEsary o medt spacecrall acquiremenis 14
Thesz e Goine uough pias B0 & 106-- FO7 &
T0% for one pulse prozassing path. Powgr and
rotntn ta the WS Multichip Module ie though
theer €3) pins, enzuring  relishility of power
eonnections, The traces ¢ desipned to cany vp to
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5 Anigps of corrent. The conel Griviesg, capabilivy
of the WIS driven MUOUM provides G s Joad is 0.6
anpais Jor 250 wses o the losd.

The Jiyout of the Fligld Llectronics hus baan dong
using, AuloUad ofilizing hiph relisbility Byyowd
poidelines . Roth of the pulse peneraion Chranis ave
latd oni 85 congrwont pioses al the Top and ot 4«
bottom of e sobgivaie with the consnon sk
citeatd i the suiddle §2) (soc Yag. 3). The footpial
dimenstons of the packape ic 1295 X 19060
inches

EYRCTRIC TWR SEC

e Elecironicy sud s packaging have Loon
desipuad with  olbor fiight haedvane posgects in
mindd i oréer 1o mnke the MOM universal
cooaph 10 be wsed on-bhoard other spacenafi,

Prior to Iiyowt and packaping, e sulsliple area
was  cxlinaied using the. MOM Paiis Lisd, e
Paris Tad dncduded all disorele  devices, (e,
transistws, diodes, chip capacilors, and  cap
reaiston) device sives, their vilue tolersnoes and
power d!.‘;!‘jpalion, Calpslmions weee sumued Ton
wed cirenit efement aod then multiplied by 1on

o .

Figwic 3. WIS Diiver MUOM Sutnbiate 1 avet Layout

oo
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2.0 Testimg

Pre-esting, of somdcemdncion dic (iansisiors and
diodesy has been esenbial far producing MOM
eitenils with initiad hiph yields Defeciive dic s
Lenn ideadificd wud seplaced i ihe exly stapos of
the: MOM assembly, Caleolitions for initiat yietde
aod Firsd vework yield s -

Taitisl Hybnd Yoeld (Fod--Asanming 200 devices
(M2 devices) each laving 0% Fndesoy
aviippe) probatilily of failwee (0313

Yoo (1-P)oxpiM) )

Yor (1-0.19ep20: 0.Oexp 20+ 12.2%

First Reswork Yicld (1)
¥l (1 FoX1-1)expMi @

whoeie M1 g ihe averape mwnboy of Gdluses por
1ewink

MI = (MEF)()-Fo)
b = « D312 = O 88

Mi = 2000 10/0.878 = 228 averape rework
Tullure, traclore

F1 o ORTEQ-0.1)exp? 28 - 69 %

Yyn-in consisted of applying power fo the chnit

while mamtnming, an elevated temprratere for an
oxtended priod of fime, Raising the sobiend
lomperaime and applying power (0 the ciceit,
ghicsscs (he ertical oompeclions and Goagmicits
while aeceloating the Jife oyele of 1he Moltichip
Maodule,

Buin-in has boen g critical siep in the screcning of

WIS Thiver MCMs ginee i{ hay  crisblished
elechrical and thenmal conditions that approximate
acinal opeialion i a Goopressed i frame (e
burs-in of 160 hows at 123 deproes Celsius is
eqnivalent 1o a fulk yoar of operation st ambicnt
fanperatunes). Ton migration is the most conmmon
fatlme mechanism. Chloride o sodium ions are
two pievaiont forms of  ionic  contmmivation
Fosilively  charged  sodiom dons ander the
lessipcratue and bias conditions readily migrate to
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N doped 1egions cansiog high leakage cunient aiid
evien thonts, Chlowide fons tend 10 migratc 1o the
P-doped matenal and wy  capse pndlicr (o
cnllesior shors in NPN tianswions, Thess defocts
vigy Tt b digocrnibic for meuy aonibs, bud the
combination of kiph foopziature and power that is
provided by  bwrnin azeclerales the  iowic
migration withouf eficsting the vonmal failue vate
o1 the weat-ond rate IJ]

Tihe WER MUM siiso pasesd Mil~STD-RE3DD {osi
peplchions with oo differcnt 1oz ancthods. Tt
includes 11 trewsisions, 4 capacitors, 33 resistors
and 11 diodes with 59 total yumbor of paris. The
radistion hardnoss of the assenibly i 1000 Kaad
{81).  tise WIS MOM has boon tested  over
wilitary lewperaivre yanpe of =55 doporees Celgips
104128 degrees Celsius and passed Tuld funciional
anil parformance.  Jesds, The:  total  powes
cansamplion is 2.25 Joules during 250 wmisee of
operation

Congdusions

A penly devedoped  spaovoralt Integraied Cnenit
100 Krvad (8] Techwmalngy  ic pooseded o this
pape. Thie WIS driver MOM jcchinalopy o
possibilitics 1o Ty high relialility elacironics - with
Tow viass and volume. Yolwre spaccsiafl electionic
technologics will 1ely on developments desgiibied
ju this papes fo plan on low mass, Jow volome
(.e. DSY and 1352) nossions,
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